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MORE ABOUT HOW NUTRIENTS AND SEDIMENTS GET TO LAKE TAHOE

With our current lack of progress in stemming the decline of Lake Tahoe’s clarity, it’s evident that we don’t yet know enough about sources of algae-stimulating nutrients and how to control them.  So, it’s good to know that UC-Davis scientists at the Tahoe Research Group (TRG) have been working hard, learning more about how nutrients and sediments get to Lake Tahoe.  The hard work is paying off, as research often does, with new information.  The status of several of these investigations is described in TRG’s Annual Progress Report.

Robert Coats has been investigating patterns of nitrogen transport in Tahoe Basin streams.  We generally watch nitrates and ammonia (inorganic nitrogen) because algae can readily use it.  Yet, Coats finds that most of the nitrogen flowing along Tahoe’s streams is organic (plant and animal debris).

Only 7 percent of the nitrogen loading to Lake Tahoe is nitrate, and about 1.5 percent is ammonia.  Coats points out that this is different from streams in the eastern U.S. where stream transported nitrogen is mostly nitrate.  In spite of our local air pollution, he adds, deposition of atmospheric nitrogen at Tahoe doesn’t approach the situation in the east.

On average, Coats found, 55 percent of organic nitrogen is in a dissolved form.  Organic nitrogen doesn’t stimulate algal growth.  But, it can be converted to inorganic form by bacterial action.  Coats explains that it’s not known how much of the dissolved organic nitrogen stimulates algal growth.  He concludes that it’s an important open question.

Blackwood Creek has the highest loading of inorganic and organic nitrogen (per acre of watershed) of all the streams in the basin.  Though relatively undeveloped, Blackwood Creek Watershed has a rough history.  It was first logged during the 1880s.  Second growth and remaining old growth trees were tractor-logged in the 1960s.  Meadows were heavily grazed.  The creek channel was diverted for gravel mining.

Since 1987, the Forest Service has been restoring the creek.  Debris jams and beaver dams that blocked fish passage were cleared, parts of the creek were restored to old channels, and some riparian and wetland vegetation was restored.  Sediment flows were reduced, but nitrate concentrations didn’t decrease.

Some twenty years of monitoring records for Blackwood Creek were analyzed by Coats to see if there was a long-term trend.  He wanted to eliminate external sources that would affect all streams, such as increasing atmospheric deposition.  So, Coats also compared nitrate data from Blackwood Creek with data from the adjoining Ward Creek watershed.

Coats treated the information with a series of statistical analyses that are too complicated for me to understand, much less explain.  But, the bottom line is that nitrate concentrations in Blackwood Creek had actually decreased over the twenty-year period – when compared to Ward Creek.  The conclusion that Coats draws is that the Blackwood Creek  watershed is, in fact, recovering from past disturbances, and is becoming more efficient at retaining nitrate.

John Reuter, Alan Jassby, Charles Goldman and Alan Heyvaert have identified five major ways that nutrients get to the lake.  These are: atmospheric deposition and precipitation, stream discharge, overland runoff directly to the lake, groundwater, and shoreline erosion.  Nutrients disappear from the lake by settling to the bottom or flowing into the Truckee River.

By using all available data, TRG researchers found that atmospheric sources of nitrogen were overwhelming at 56 percent of the total.  Stream loading was next in importance at 20 percent.  Groundwater flows accounted for 14 percent and direct runoff provided 10 percent.

For total phosphorus, the rankings were quite different.  Direct runoff produces 34 percent of the total phosphorus loading to the lake, stream loading is next at 29 percent, atmospheric deposition accounts for 27 percent, and groundwater provides 9 percent.

Perhaps the most important nutrient these days is the dissolved fraction of phosphorus, because it now controls algal growth.  Reuter and his associates find that atmospheric deposition is the largest contributor at 33 percent.  Direct runoff is second with 29 percent, followed by groundwater sources at 24 percent.  Streams are responsible for only 14 percent.

Alan Heyvaert has been analyzing Tahoe’s sediments.  His estimates of the loss of nutrients settling to the bottom of the lake are very close to the loadings estimated by Reuter, et al.  The agreement is reassuring.

Shoreline erosion has attracted a great deal of attention because of the obvious ravages caused by several years of high lake levels.  TRG researchers estimated that shoreline erosion is only responsible for 1 percent or less of total nitrogen and phosphorus.  No estimates were made of dissolved phosphorus.  They point out that better data are needed.  Desert Research Institute researchers are currently working to supply more information on shoreline erosion.


There’s more.  We’ll get to it another time.

